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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

Responsive to communication(s) filed on 27 April 2007 . 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) 03 Claim(s) 1-8.10-22.24-27.29-44 and 46-54 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 
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8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)Q objected to by the Examiner, 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) has been 
timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 CFR 
1.114. Applicant's submission filed on 4/27/2007 has been entered. 

Claim Objections 

Claims 2, 20, and 39 are objected to because of the following informalities: please 
change "as" in line 2 of the claim to "has" to correct a minor spelling error. Appropriate 
correction is required. 

Claims 15, 34, 51 are objected to because of the following informalities: please change all 
recitations of "nozzle chambers" in these claims to "bubble forming chambers." Examiner notes 
that the instant specification uses these terms interchangeably. Therefore, since parent claims 1, 
19, and 28 use the term "bubble forming chamber," the same term should be used throughout 
the claims. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent 
possible harassment by multiple assignees. A nonstatutory obviousness-type double patenting 
rejection is appropriate where the conflicting claims are not identical, but at least one examined 
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application claim is not patentably distinct from the reference claim(s) because the examined 
application claim is either anticipated by, or would have been obvious over, the reference 
claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 
USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b). 

Claims 1, 5-6, 8, 10-19, 24-25, 27, 29-38, 42-44, and 46-54 are provisionally rejected on the 

ground of nonstatutory obviousness-type double patenting as being unpatentable over claims 1, 
5-6, 8, 10-19, 24-25, 27, 29-38, 42-44, and 46-54 of copending Application No. 10/773183. 
Although the conflicting claims are not identical, they are not patentably distinct from each 
other because: 

Regarding claims 1, 19, and 38: 

Copending Application 10/773183 disclose all claimed limitations except that each 
nozzle defines a nozzle aperture having a central axis, and that the heater element is spaced 
from the central axis and defines a current path substantially around the central axis. 

However, Campbell et al. disclose nozzles (nozzles 19) that define a nozzle aperture 
having a central axis (the axis penetrating the center of the nozzle opening in Figs. 1 and 2), and 
heater elements (resistive heater elements 12) that are spaced from the central axis (Figs. 1 and 
3) and defining a current path substantially around the central axis (Fig. 3). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a heater element spaced from the central axis of a nozzle aperture, such 
as taught by Campbell et al., into Copending Application 10/773183. The motivation for doing 
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so, as taught by Campbell et al., is to provide a heater element that forms bubbles that collapse 
at a place enclosed by the heater element so that cavitational damage to the heater is greatly 
reduced (col. 3, lines 14-19). 

Regarding claims 5-6, 8, 10-18, 24-25, 27, 29-37, 42-44, and 46-54: 

Copending Application 10/773183 also disclose all the limitations set forth in the 



claims, as shown by the table below: 



Instant Application 10/773184 


Co-Pending Application 10/773183 


Claims 5, 24, and 42 


Claims 5, 24, and 42 


Claims 6, 25, and 43 


Claims 6, 25, and 43 


Claims 8, 27, and 44 


Claims 8, 27, and 44 


Claims 10, 29, and 46 


Claims 10, 29, and 46 


Claims 11, 30, and 47 


Claims 11, 30, and 47 


Claims 12, 31, and 48 


Claims 12, 31, and 48 


Claims 13, 32, and 50 


Claims 13, 32, and 50 


Claims 14, 33, and 49 


Claims 14, 33, and 49 


Claims 15, 34, and 51 


Claims 15, 34, and 51 


Claims 16, 35, and 52 


Claims 16, 35, and 52 


Claims 17, 36, and 53 


Claims 17, 36, and 53 


Claims 18, 37, and 54 


Claims 18, 37, and 54 



This is a provisional obviousness-type double patenting rejection because the conflicting 
claims have not in fact been patented. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 1-2, 4-5, 7, 11-13, 16, 19-20, 22, 24, 26, 30-32, 35, 38-39, 41-42, 48-50, and 52 are 
rejected under 35 U.S.C 103(a) as being unpatentable over Campbell et al. (US 4870433) in view 
of Sakurai et al. (US 5206659). 
Regarding claims 1, 19, and 38: 

Campbell et al. disclose an inkjet printhead comprising: 

a plurality of nozzles (nozzles 19), each defining a nozzle aperture having a central axis 
(the axis penetrating the center of the nozzle opening in Figs. 1 and 2); 

a bubble forming chamber (print cavity 21) corresponding to each of the nozzles 
respectively (Fig. 2); 

at least one heater element (resistive heater elements 12) disposed in each of the bubble 
forming chambers respectively (Fig. 2), the heater element being configured for thermal contact 
with a bubble forming liquid (col. 3, lines 8-11); such that 

heating the heater element to a temperature above the boiling point of the bubble 
forming liquid forms a gas bubble (bubble 22) that causes the ejection of a drop of an ejectable 
liquid through the nozzle corresponding to that heater element (col. 3, lines 8-13); wherein 

the heater element is spaced from the central axis (Figs. 1 and 3), defines a current path 
substantially around the central axis (Fig. 3), and has a bubble nucleation section (elongated 
portions 31) defined about the central axis (Fig. 3). 

Campbell et al. do not expressly disclose that the heater element has a bubble 
nucleation section of a smaller cross section than the rest of the heater element so that the 
temperature of the bubble nucleation section is heated to above the boiling point before the rest 
of the heater element. 
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However, Sakurai et al. disclose heater elements (heater arrangement 50) that have 
bubble nucleation sections (heating element 56) of a smaller cross section than the rest of the 
heater element (Fig. 5A) so that the temperature of the bubble nucleation section is heated to 
above the boiling point before the rest of the heater element (col. 5, lines 1-8, 19-40 and Figs. 5 
and 6). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize heater elements with bubble nucleation sections of a smaller cross 
section, such as taught by Sakurai et al, into the invention of Campbell et al. The motivation for 
doing so, as taught by Sakurai et al., is to provide a heater element that can withstand high 
heating rates while also providing a high heat flux transfer to the ink (col. 5, lines 19-46). 
Regarding claims 2, 20, and 39: 

Campbell et al. also disclose that the bubble forming chamber (21) has a circular cross 
section (Figs. 1 and 2) and the heater element (12) has arcuate sections (e.g. inside portions of 
end portions 32) that are concentric with the circular cross section (Fig. 3). 
Regarding claims 4, 22, and 41: 

Campbell et al. also disclose that the heater element (12) is ring shaped (Fig. 3) and 
extends between electrodes (control electrode 16 and common electrode 15) mounted on 
opposite sides of the bubble forming chamber (Figs. 2 and 3). 
Regarding claims 5, 24, and 42: 

Campbell et al. also disclose that the bubble forming liquid and the ejectable liquid are 
of a common body of liquid (col. 3, lines 8-13). 
Regarding claims 7 and 26: 
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Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that the heater element is predominantly formed from titanium nitride. 

However, Sakurai et al. disclose forming a heater element from alloys, oxides, nitrides, 
or borides of titanium, tantalum, tungsten, niobium, chromium, hafnium, zirconium, or nickel 
(col. 4, lines 65-68). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a heater element predominantly of Titanium Nitride, such as suggested 
by Sakurai, into the invention of Campbell et al. as modified by Sakurai et al. The motivation 
for doing so, as taught by Sakurai et al., is to provide a heater element made of a material that 
disperses the undesirable thermal stresses that are induced in a heating element (col. 5, lines 1- 
8). ' 
Regarding claims 11, 30, and 47: 

Campbell et al. also disclose that each heater element (12) has two opposite sides (e.g. 
top side and bottom side of Fig. 3) and is configured such that the gas bubble formed by the 
heater element is formed at both sides of the heater element (col 3, lines 50-60 and Fig. 3). 
Regarding claims 12, 31, and 48: 

Campbell et al. also disclose that the bubble (22) is collapsible and has a point of 
collapse, and wherein each heater element (12) is configured such that the point of collapse is 
spaced from any solid surface of the heater elements (col. 3, lines 60-64). 
Regarding claims 13, 32, and 50: 

Campbell et al. also disclose a structure (substrate 18), wherein the nozzles (19) are 
incorporated on the structure (col. 3, lines 1-3 and Fig. 2). 
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Examiner notes the limitation that the structure is formed by chemical vapor deposition. 
However, this limitation pertains only to the method of forming a device, which is not germane 
to the patentability of the device itself or the method of using the device; therefore, Examiner 
has not given this limitation patentable weight. 
Regarding claims 16, 35, and 52: 

Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that the heater element is formed of solid material more than 90% of which, by atomic 
proportion, is constituted by at least one periodic element having an atomic number below 50. 

However, Sakurai et al. disclose forming a heater element from alloys, oxides, nitrides, 
or borides of titanium, tantalum, tungsten, niobium, chromium, hafnium, zirconium, or nickel 
(col. 4, lines 65-68). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a heater element formed of Titanium Nitride (90% constituted by 
periodic element Titanium), such as suggested by Sakurai, into the invention of Campbell et al. 
as modified by Sakurai et al. The motivation for doing so, as taught by Sakurai et al., is to 
provide a heater element made of a material that disperses the undesirable thermal stresses that 
are induced in a heating element (col. 5, lines 1-8). 

Claims 3, 21, and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Campbell et al. as modified by Sakurai et al., as applied to claims 2, 20, and 39, and further in 
view of Moon et al. (US 6761433 B2). 
Regarding claims 3, 21, and 40: 
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Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that the heater element is omega-shaped and extends between adjacent electrodes in the side of 
a bubble forming chamber. 

However, Moon et al. disclose a heater element (resistors 104) that is omega-shaped 
(Fig. 5A) and extends between adjacent electrodes (electrodes 105) in the side of a bubble 
forming chamber (col. 2, lines 34-37 and Fig. 9). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize an omega-shaped heater element into the invention of Campbell et al. as 
modified by Sakurai et al. The motivation for doing so, as taught by Moon et al., is to provide 
another embodiment of a resistor that is spaced from the central axis of the nozzle (col. 6, lines 
4-8) and to produce bubbles that coalesce at the center of the nozzle, thereby preventing satellite 
droplets (col. 11, lines 42-46). 

Claims 6, 8, 10, 14, 25, 27, 29, 33, 43-44, 46, and 49 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Campbell et al. as modified by Sakurai et al., as applied to claim 1 
above, and further in view of Silverbrook (US 6019457). 
Regarding claims 6, 25, and 43: 

Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that the printhead is configured as a pagewidth printhead. 

However, Silverbrook discloses a pagewidth printhead (head 200) configured to print 
on a page (col. 6, lines 7-12). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to utilize a pagewidth printhead into the invention of Campbell et al. as modified Sakurai et 
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al. The motivation for doing so, as taught by Silverbrook, is to be able to print on the width of 
an A4 page (col 6, lines 7-12). 
Regarding claims 8, 27, and 44: 

Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that the heater elements are configured such that an actuation of less than 500 nj is required to 
be applied to the heater elements so as to form the bubble in the bubble forming liquid to cause 
the ejection of the drop. 

However, Silverbrook discloses heater elements (heaters 120; Fig. 10) that are 
configured such that an actuation energy of less than 500 nj is required to heat the heater 
element sufficiently to form the bubble in the bubble forming liquid, thereby causing an ejection 
of the drop (200 nj; col. 19, lines 8-9). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to utilize heater elements that require less than 500 nj to heat the heater element to eject a 
drop into the invention of Campbell et al. as modified by Sakurai et al. The motivation for 
doing so, as taught by Silverbrook, is to allow power dissipation to be reduced without affecting 
print speed (col. 19, lines 9-10). 
Regarding claims 10, 29, and 46: 

Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that the substrate surface has an areal density of nozzles exceeding 10,000 nozzles per square 
centimeter of substrate surface. 

However, Silverbrook discloses a substrate surface wherein the areal density of the 
nozzles relative to the substrate surface exceeds 10,000 nozzles per square centimeter of 
substrate surface (using the reference measurement of Figure 43 and counting the individual 
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nozzles disclosed in the "part of cyan" section of Figure 43, calculations show that the density 

20nozzles nozzles 
exceeds 10,000 per square centimeter: = 12207 : — ). 

0.0016384cm 2 cm 2 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to utilize a printhead substrate surface with a nozzle density of 10,000 nozzles per square 
centimeter into the invention of Campbell et al. as modified by Sakurai et al. The motivation for 
doing so, as taught by Silverbrook, is to provide four nozzles per pixel which would give up to 
16 drops per pixel (co. 16, lines 60-62). 
Regarding claims 14, 33, and 49: 

Campbell et al. as modified by Sakurai et al. disclose all the limitations of claim 1, and 
Campbell et al. also disclose a structure (substrate 18), wherein the nozzles (19) are 
incorporated on the structure (col. 3, lines 1-3 and Fig. 2). 

Campbell et al. as modified by Sakurai et al. do not expressly disclose that the 
structure is less than 10 microns thick. 

However, Silverbrook discloses a structure (overcoat 142) that is less than 10 microns 
thick (col. 9, lines 8-10), wherein nozzles are incorporated on the structure (Fig. 11). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to utilize a structure incorporating nozzles that is less than 10 microns thick into the 
invention of Campbell et al. as modified by Sakurai et al. The motivation for doing so, as taught 
by Silverbrook, is to provide increased levels of protection against the air (col. 9, lines 5-8). 
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Claims 15, 18, 34, 37, 51, and 54 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Campbell et al. as modified by Sakurai et al., as applied to claim 1 above, and further in 
view of Kubby (US 5851412). 
Regarding claims 15, 34, and 51: 

Campbell et al. as modified by Sakurai et al. disclose all the limitations of claim 1, and 
Campbell et al. also disclose that the printhead comprises a plurality of bubble forming 
chambers (col. 2, lines 48-53) each corresponding to a respective nozzle (Fig. 2) 

Campbell et al. as modified by Sakurai et al. do not expressly disclose a plurality of 
heater elements are disposed within each bubble forming chamber, the heater elements within 
each bubble forming chamber being formed on different respective layers to one another. 

However, Kubby discloses a plurality of heater elements (doped regions 20) disposed 
within a bubble forming chamber (Figs. 4 and 5), the heater elements within each bubble 
forming chamber being formed on different respective layers to one another (col. 4, line 66 - col. 
5, line 10). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a plurality of heater elements formed on different layers within each 
bubble forming chamber, such as taught by Kubby, into the invention of Campbell et al. as 
modified by Sakurai et al. The motivation for doing so, as taught by Kubby, is to provide an ink 
jet ejector that is capable of emitting two distinct droplet sizes (col. 5, lines 11-21). 
Regarding claims 18, 37, and 54: 

Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that each heater element is covered on all sides with a conformal protective coating such that 
the coating of each heater element is seamless. 
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However, Kubby discloses heater elements that are covered on all sides with a 
conformal protective coating (protective layer of tantalum) such that the coating of each heater 
element is seamless (col. 4, lines 60-62 and Fig. 4). 

Examiner notes the additional limitation that the coating is applied substantially to all 
sides of the heater element simultaneously. However, the method of forming a device is not 
germane to the issue of patentability of the device itself. Therefore, this limitation has not been 
given patentable weight. 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a seamless protective coating on all sides of the heater element, such as 
taught by Kubby, into the invention of Campbell et al. as modified by Sakurai et al. The 
motivation for doing so, as taught by Kubby, is to prevent corrosion of the semiconductor 
structures caused by contact with liquid ink (col. 4, lines 37-39). 

Claims 17, 36, and 53 are rejected under 35 U.S.C 103(a) as being unpatentable over 
Campbell et al. as modified by Sakurai et al., as applied to claim 1 above, and further in view of 
DeMoor et al. 

Regarding claims 17, 36, and 53: 

Campbell et al. as modified by Sakurai et al. disclose all claimed limitations except 
that the heater element is configured for a mass of less than two nanograms of the solid material 
of the heater element to be heated to a temperature above the boiling point to heat the bubble 
forming liquid to a temperature above the boiling point to cause the ejection of a drop. 

However, DeMoor et al. disclose using a heater element of less than 2 nanograms (page 
285, Fabrication: Ti thickness = 5nm; TiN thickness = 30nm; heater width = 2000^m; heater 
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width = 0.4|im. Therefore, the volume of Ti within the heater is 4*1 0- 12 cm 3 , and the volume of 
TiN within the heater is 2.4*1 0 11 cm 3 . Using the known densities of Ti = 4.54 g/cm 3 and TiN = 
5.22 g/cm 3 , the heater element has an entire mass of 0.14344 ng). 

Therefore, at the time of invention, it would have been obvious to a person of ordinary 
skill in the art to utilize a heater element of less than 2 nanograms, such as taught by DeMoor et 
al., into the invention of Campbell et al. as modified by Sakurai et al. The motivation for doing 
so, as taught by DeMoor et al, is that these types of heaters show excellent resistivity 
uniformity and a low TCR value (page 293, Conclusions). 

Response to Arguments 
Applicant's arguments with respect to claims 1, 19, and 38 have been considered but are 
moot in view of the new ground(s) of rejection. Please see the above obviousness-type rejection 
that is based on the disclosures provided by Campbell et al. and Sakurai et al. This combination 
discloses a heater element that has a bubble nucleation section defined about the central axis, 
the bubble nucleation section having a smaller cross section than the rest of the heater element 
so that the temperature of the bubble nucleation section is heated to above the boiling point 
before the rest of the heater element. 
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Communication with the USPTO 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shelby Fidler whose telephone number is (571) 272-8455. The 
examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571) 272-7663. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you . 
would like assistance from a USPTO Customer Service Representative or access to the 
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





Shelby Fidler 
Patent Examiner 
AU 2861 
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